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Dalam era modenisasi ini, komunikasi memainkan peranan yang penting untuk 
menyebarkan dan menyampaikan maklumat kepada orang ramai melalui pelbagai 
saluran. Komunikasi turut menyumbangkan kepada perhubungan atau perantaraan antara 
masyarakat. Menurut kajian, sejak kebelakangan ini, pengunaan alat komunikasi seperti 
telefon bimbit telah mendapat sambutan yang hangat ekoran daripada ledakan sains dan 
teknologi. Keadaan sedemikian telah menimbulkan isu kesihatan di kalangan 
masyarakat akibat daripada pengunaaan telefon bimbit secara berleluasa yang berkait 
rap at dengan pendedahan terhadap radio frekuensi. Oleh itu, projek ini bertujuan untuk 
menyelidik kesan pemancaran oleh telefon bimbit terhadap manusia. Sasaran utama 
projek ini adalah untuk mencari nilai "Specific Absorption Rate" (SAR) melalui 
simulasi "Finite-Difference Time-Domain" (FDTD). Projek ini menumpukan secara 
terperinci untuk SAR 1 g dan 109 tisu otak. Dalam konteks ini, dua jenis telefon bimbit 
digunakan untuk kajian iaitu telefon bimbit dengan antena da}aman ataupun telefon 
bimbit dengan antena luaran .....Simulasi ini merangkumi frekuensi 900MHz dan 
1800MHz. Di sam ping itu, kuasa telefon bimbit yang digunakan untuk simulasi 
diselaraskan , iaitu 600m W. Dengan merujuk kepada hasil kajian, didapati bahawa nilai 
SAR bagi 19 dan 109 tisu otak tidak melebihi had yang ditetapkan oleh ICNIRP 
(International Comission on Non-Ionizing Radition Protection), iaitu 2W/ Kg. Oleh 
yang demikian, kesimpulannya, pengunaan telefon bimbit tidak memaparkan kesan 
terhadap kesihatan manusia. Walaubagaimanapun, telefon bimbit mampu meninggalkan 
v 
kesan sampingan dari segi biologi terhadap penggunanya seperti mual, sakit kepala dan 
penat. Secara keseluruhan, pemancaran daripada telefon bimbit tidak memberi kesan 
terhadap kesihatan manusia tetapi kajian lanjut periu dilakukan untuk memperoleh bukti 
yang kukuh bagi menunjukkan kesan pemancaran daripada telefon bimbit terhadap 
kesihatan man usia. 
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ABSTRACT 
Communication referred as an information transmission from one place to another 
place. It plays an important role especially in this modern generation. According to the 
research, the usage of mobile communication such as mobile phones had increased 
rapidly. With that, peoples concern about the health issues arise from the wide usage of 
mobile phones which are associated with the Radio Frequency (RF) exposure from the 
mobile phones. This project investigates the radiation effects of mobile phones towards 
human health. The main aim of this project is to determine the Specific Absorption Rate 
(SAR) values via Finite-Difference Time-Domain (FDTD) simulation in order to 
indicate the effects of mobile phones towards human health. This project concentrates on 
the SAR value computation of Ig and 109 of brain tissue. Throughout this project, two 
types of mobile phones either with internal or external antenna is taking into 
consideration. The frequencies 900MHz and 1800MHz are covered for simulation. In 
addition, the mobile phones input power is standardized as 600mW. According to the 
results, the SAR values obtained for Ig and 109 of brain tissue do not exceed the limit of .... 
threshold exposure, 2~g' Therefore it can be deduced that the mobile phones exhibit 
no adverse health effects towards human health. However, there are several temporary 
adverse health effects such as dizziness, headaches and fatigue. As a conclusion, the 
radiations of the mobile phones do not produce adverse health effects towards human 
health. Nevertheless, further investigations are required in order to provide concrete 
evidences on mobile phones radiation effects towards human health. 
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Mobile phone also known as wireless phone or cellular phone which is a short­
range, portable electronic device used for voice or data communication over a network. 
First wireless phone was developed in year of 1915 [I]. However, the first commercial 
mobile phone service was launched in Japan by Nippon Telegraph and Telephone (NTT) 
in 1978. In addition to the standard voice function of a telephone, current mobile phones 
technologies are able to support many additional services such as messaging(SMS), 
email, packet switching for Internet access, Bluetooth, infrared and camera. 
According to the research, 'by the year of 2007, the total number of mobile phone 
subscriptions in the world had reached 3.3 billion or equivalent to half of the human 
population [2]. This shows that mobile phones become most widely spread technology 
and commonly used electronic devices with the increasing number of users . The 
increasing number of mobile phones users had raised health issues among the public. 
There are numerous studies and researches have been carried out in order to find out the 
possibility of the adverse health effects of mobile phones towards human health. 
In addition, international organization such as World Health Organization (WHO), 
International Commission on Non-Ionizing Radiation Protection (lCNlRP) and 
Independent Expert Group on Mobile Phone (IEGMP) had published the 
documentations on the effects of mobile phones radiation towards human health. 
However, continuous studies and researches are needed in order to provide the concrete 
results on the effects of mobile phones towards human health. Therefore, the main aim 
of this project is to do simulation on SAR (specific absorption rate) by using FDTD 
(Finite Difference Time-Domain) . 
1.2 Problem Statement 
The usage of mobile phones had increased rapidly. This raised some issues related 
to human health associated with the exposure to radio frequency. There are numerous 
literature researches and studies have been carried out onto the adverse health effects of 
chronic exposure to electromagnetic radiation [3]. Based on these previous researches, 
there is still no unambiguous prove and evidence shows the possibility of adverse health 
effects of mobile phones towards human. Therefore, this project was carried out to 
measure the SAR (specific absorption rate) with the aim to obtain explicit result to show 
the probability and possibility of adverse health effects of mobile phones towards human 
health. 
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1.3 Project Objectives 
The objectives of the project are: 
I. 	 To investigate the radiation effects of mobile phones towards human health 
According to the literature research, there is still no clear evidence of adverse health 
effects of mobile phones towards human. However, the exposures to the radiation of 
mobile phones do have temporary adverse health effects on mobile phone users such 
as headaches. dizziness and fatigue. 
n. 	 To measure Specific Absorption Rate (SAR) values via Finite-Difference Time­
Domain (FDTD) simulation that indicates the effects of mobile phones towards 
human health 
The SAR values measurement emphasize on the I g and 109 human brain tissue. The 
comparison of SAR values are made by using different types of mobile phones such as 
mobile phone with internal monopole antenna and mobile phone with external 
monopole antenna. The SAR values of mobile phones for different frequencies with an 
appropriate power level are also being compared. 
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